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[if i ] 

<jo^H^ <b . tuiesm^itH t mtzifcB<7>f&m t comic tits 45 ra^ t to tenuis 

)b*3l^^lcM^ L . ituie^ fl6^lc v^TtI/J^^^*"t £ t i: ^ lc. Buffi* W^ir h fulfil* 

[it ^ji 2 ] 

mmf±mjttiit. - 1 5 g p a w_l 0 g p a ^t^h^^t** 3 t m. t-tz 
[if ^ji 3 ] 

U IB 4* W >£Ui . ffi$Zlfcm<ommfrh * maZHkm<r>m&<7> 0 . 1 %W_h 5 0 XtlTcoWm. 

^*LTfig-t§ c t &n m. t -t % . msm 1 itfl 2 <^-t nwciets^iiMMBij 

11. 

[If ^JI4 ] 

tts: t^nm. t-tz. mmn 1 - 3 ^irn^ciet^ftHMs^ijiji, 
[if ^ji 5 ] 

ffitzamifctjiz x ftuie^ ra;£uc fcv^x H0ieiftJS<^ftffi<7>jBEiffij£7j<7> 4 0 — 8 o%<^ft^ 

tts: UlfittS, If 4 ISi^iffltl^ffllM. 
[If 6 ] 



[000 1 ] 

<7> ^ ra x £ i± § «^ l mxm icit§. 

[ 0 0 0 2 ] 

tJlfJffl^IMJ: LTti. j&fig^ (WC-C o^-^t L < 3 tl iz T i ( 9 > 
) ^ T a ( 9 > 7 ^ ) . Nb ( - t 7* ) f ffcifo i^<b tlT § 

ftJi -b ^ 5 v 9 X * tt i: L T * f ^iffilcC VD (Chemical Vapor Deposition 

) a^PVD (Physical Vapor Deposition) v£T7Ci?IJH#i»ft<7>IVa. V a . VI a 

[ 0 0 0 3 ] 

niz. P V DvS \z «k § tlti, Stt^S^^fb^JS^-f lciStg|%'l4*^&a6#s t u 7 3 

* -y i^^s^^ $ iizmmxmiz^m £ ttxu § 0 

[ 0 0 0 4 ] 

<r> z t \z ftull ic IJ — Jg^StESffcte**^^ 3 tl § «k 7 ic * o T § T o 3 . L^L. ftu^ 

wj^utt^ w>j<-t % tm'&fr&T-? z t^^ztfrb. m^mmn&is &vm\>->m'&coM 

[ 0 0 0 5 ] 

d ^W^lcJt^ -5 I^A t LTv Zcd J: 7 * ^ 6(1 II <?> Hffl tc ff^ $ tl tz fcfcjg lz is 
X . JEiffiJ£*j#<7>rt5&J£*j*jiil§Btt ££:ti&:IMtc^ft2 5 ^v£**mig 3 tlT v> * (iff 

[ 0 0 0 6 ] 

L L >5r ft* <o x Xlr3^ «fc 7 «rJglglc^^*^fi!IXMt±. * <o & IS <o JEE *?g fl£ 7j ^tlil 
iij^Sttiii PJ It T \z ii^jn 7i ^ ~t Z> MM ^ % <r> T- 3b Z> Tz. db . Wtt * II # tc 

^ttte^si^tcra^^ \z iti±mm~ti^nmmmm^bmnmmmiz ^nxmm $ 

[ 0 0 0 7 ] 

■t ^ *> . »Jjg| ^ffl T g± <r> ]±mm tl * * -5 flS+l ic T l± XlrZMtt lc f*ti s 

t ^ ^> . s w ^ ffi miz ra 1 1 t ii m * a a w tc j± m m -n * * - m \ z u 7 > -r ^> ^ w ^ 
^ftteicMti-s ^^<7>. sjg^ffiwicisiitTaii^w &tz\$&m®\zmmmtifr-mz'u<'k 

[ 0 0 0 8 ] 

jft ic a* ffii ^ ffl tc is v ^ t m * j± is fE ti * * i- s m m <n m g u x a i± . *<n±%%mMmti 
mizmmru&ik ( ^ 4 > rj^r^) * /iaiw^^tf^ ti^ t § ic^tn^s e« 

[ 0 0 0 9 ] 

c ^ ft <r> w m xmizis^xm'&tmm ^ it . its*©*fftt^-oT**^t 



db z n h n # ^ 2 h \z m ft \z n ± 2 *t tz m m x s ^ #t ^ s ^ ^ T u tz o 

[iff fF^IK 1 ] iff Hi 2001-315006 ^-i>i? 

[f&BH^»v* L J; 7 fetSil] 
[0010] 

* Bfl ti x _t 15 en J: 7 4- 51^ lc K * 4- 3 tl «t ^ x* o T . <r> @ fa i: f £ t - ^ tt . 
[001 1 ] 

4?v*T»W^*>J£;ft*iGgfn-*<5 c i: **T*§If -v f > • rtjhf-ts Wtt^Bf icftX"t£^ 
Ttt'Srv^^v^^a^ifc, * £ 2 «b \zm$t~%:MibZ> z t iz «fc 9 . Xlfiti /Jnj& fc> h Stfll 

<r>fem\z frftx mmmti-z m^-* z> z t \z & *> mw\zmmnm J $i±.2 ^^n^^ 

Xlt t ^il^il, IzM o tzo *f&Bjm, zii>bcofri&\zMrSB £ hlzm^f&M. 

fa 5 C t IZ J: 95t>££*l£: 5 t<7>T*£>-5o 
[0012] 

tl^jMmmizWM L x M*^^lcfcv^Tffi/jN^^*-t^ kfctt, <b±iB»Jg! 
<7>Sffi *TJBE#flJ£ i: £-5 C h^iffiti: 

[0013] 

±iBJBE*iJ£2jti. - 1 5 G P a 1U 0 G P a ttT^lH^lt^ id'"? 

*fc±iB + m^iix xiesn^ft® . Xfe&n^ff*^ o . i%iU5o%K 

[0014] 

*fc±iBJBE«IFe^t±. Xie + M^lcfcv^T ±iBl!fcJg<?>^ffl<7>JEE«ifJ£2jtf> 2 0 -9 0 % <t> 
[0015] 

[0016] 

*fc±iejBEaiFe^t±. ±.mmm<nmmiz&^Tm±<nmmffctj*^^z 1 1 tc, 

[fEB^^^J^] 

[0017] 

t ^mmizm^i $ -t± § t t^ttif ricM-t sftftt^ t i»ix^ i±^itf t 

<7) T' cfc -5 o 

[0018] 

iff iz . XieiftK^^Htcfev^TS^:^JEESI^^^*-r S 3 i: iz «k *) ^f^iJ^^tcX c 51 

tc T&v^3^izi±mmti<^^m^-^^m^^wm^ & tz z t \z «k 9 ^<^gu^***jg^ s a 



mm mizfahLtz^co t% . 

[0019] 

tt 95 tc ft _h L t ^> t & 5 . 

[ 0 0 2 0 ] 

[ 0 0 2 1 ] 

[ 0 0 2 2 ] 

<Mift««JXJI> 

13 1 leX L /ii 7 tc . *%ifl^^lli»«flIfi!IIS 1 tt. Itt 2 . I«ttXtc7«£ ft 
t»l 3 t *m *.tzffif&iZii 01?tt, jS13 ;b**t* 2 Affile ftggt 

3 Jc 7 lcff^£ ftT £ ^\ 1ft fli 3 fc'S^Jl USKD Iftfll 3 i: S+t 2 t <t> fH iz 
§ Jc 7 left ».60 + Wig 3b*?F^fiK ^iiTv^TtlL^£^v>„ 3 <^> J: 7 tc ffig<?) WJB **0jsR 
^tlTu^il^T^oTt^ SWXlCff^ £ ft fcSI ^v^ftBl^teffl-tS^fc-tSo 
[ 0 0 2 3 ] 

c </> «k 7 &*fEBH<7>^ffl1ft§^f ! jiJXMti. h'H^ i>l«U, h' 'i^ffl^^Siif 
-y 7\ i>FMffl^)^iif 'V7\ 7 7nWfflSfflif'^, MJftnXffl*/ 
5fe^mM^>v7\ >?iV-, fttUI, ? -y <?> tfl BiJ I S i: LT^illcffl 

x^nxffl^ffl^ic^t ten l t ^ * o t 4? *> . ztiib<7>m&'2Wi&ts * vmm%&\z 

ft ft htz £ . $ <b lc . fli «y tf > r ic ft £ if '14 \z % ft tl £ 3 i: ^ <b 1ft M fa <?> ft X 

[ 0 0 2 4 ] 

< g+t > 

*^BH<?>^ffl1ft«-tj]g!JXMlcfflv^'b tiS*Wlix d </> ft <?o ffl 3* <^> S ft t LTffi*&»i« 
t tili v^i* ti^o t<7)^f$ffl-t* c i'T'i §o fctiff, lifis!^^ (fcUllWC 

|Lfc^^#tf) . ^ - > -y h ( T i C x T i N . T i C Nf f ii^htSt^) . 

* c fc **^f ILu. 
[ 0 0 2 5 ] 

z ft <b ^icwcsfii^^, ^L^^mmitmmmm 

fa&MH-f Z z t fritf S. L v^ 0 eft a. c ft <b )b^ftc isnit t ^m. t <n r< ^ > 

tcftti. ±.mmj&<7>mmmm.tnmxm<7>mft t LTftftfc4fte**-*-sfc#> 

[ 0 0 2 6 ] 

<ift^> 

*%BHco1ft^a. iE^SttilCffM$il^^^T**oTl^ii:4'4^^T*^4. 3 
<^Jc 7lcff^^ftTv^FI^ . *f Lt_hieitt^^ffllcl-,TtILTu|, ^Wii 4 < 
. iieStt^iElcitl^ff^^tlTo^ug^^ti^lTviTtiLtx'S.n^ 
. *JK*-M0^Lfc^ic. ftm^^/jBXtc «k *) ^<7>1ft^<7>^ffl^-5^»l%i^ ft^Jt^r 

ttt, ^ ft $ ft \z m tz \z mm m \z m m l tc o t t *iebh ^ m<?> »m t 



s ) . 

[ 0 0 2 7 ] 

C<7> J: 7 #»Jgtt. IM^i^itt, WSHLtt. Wtt. ffl iff * #5fcgP<7> it 8(1 <7> 
fe ft it iff tt^|o]_h£ ft Jfl fzdb\zmi&2 ft* t^T*> 0 . ^<?>ffi/£ti 

iff lc Fi^ 3 ft * <?>T li £ < t£* <?> <?> % }*lf! -* -5 3 i: ^T* § § o x li . Ttmm 

mmm<7) i v amitm. v a^7u^. v i a^Ttm. a 1 (t^ 5-^ a) . b c*^* 

) » Si ( x n > ) UiVGe ( r ;u - ^ A ) <b * * 8f <b M Itfl £ >y & < t t 1 

m<n Ttm<?> )kitm . sfttK ^fb^. femitm. %km<tw. mwtitw. tkmmitwarzit 

3ft<b<7>IH$g#k: «k 9*i/j££ft& s b<7">^^^IR/j£i: LTl^t§:i:^T'§5, 
[ 0 0 2 8 ] 

iffic. Ti, AK (T i !_ X A 1 x ) . (A 1 i- x V x ) . (T i !_ X S i x ) . (A 1 j. 
X C r x ) . ( T i i- x -yA 1 X S i y ) %rzlt ( A 1 !_ x _ y C r x V y ) <r><g.itm . ^SfttK 

mmitwztzit&mmitW} x . y a 1 ar^ffi^s) m ( cti^tc $ btB . c r 

[ 0 0 2 9 ] 

«k »> #F * L < . TiCN. TiN, TiSiN, TiSiCN, TiAIN, Ti A 
1 C r N s TiAlSiN. TiAlSiCrN. AlCrN. AlCrCN. AlCr 
V N . TiBN, TiAlBN. TiSiBN, TiBCN. TiAlBCN. TiSi 
BCN. A 1 Nv A 1 C N x A 1 V N . A 1 VCNftf :ii ! T'§5. & , 3ft 

[ 0 0 3 0 ] 

3^ «k 7 %mmi$. &m t ltw$ ft* t<7> tts. zct^ismj, 

£>6fltit£v* 7 J:t5„ zcDfzdb. Mj&tl M <r> 81 6*fa] - <o & <t> x 3b § m *) . JKTifc 
<nm% &^<nto*M&ffim 2 nx\,*X ^ z ZX-\,* 7 &telz&2ifi2> ! b<r> £~t Z * 
[ 0 0 3 1 ] 

*¥tw<7>mm t lx it. ft\z&m£i**mLxmf&7tm<7>mmt)*M--z$>*) . z^mx- 

tt^lGl — ^-b^XWiZ^tlX^^Z Z t fc*$f S Lu. 
[ 0 0 3 2 ] 

< mm^m^ > 

-fc^mto&Btom&it. $fizmfe$ ft* t^Tttftv^*, o. umiui Onmin 

T*l>§ 3 h b*ttf 3. Lu„ -e^JJ^fc'O. 1 M m*iiTMi, 1ft Jg <^ WifR \z J; § it iff 1£<7> |S] _h 
h ft& (^Kti)^ 1 ), 10m m^illx.* i: g J§ icSUflt-f * 

[ 0 0 3 3 ] 

< ftfcH<7>ff2/£7jv£ > 

) iz £ *) mrfr-f Z z t frtf I Lu. ;<oj:7(:|iafiItS%Sfflt«;i:J:^ 
ft *>*0J& $ ft * =fc 7 lc1ftJK<^JBEiJ8fUE^J*#© tc^fb^ i± -5 3 6»T § h h X 3b % . 
[ 0 0 3 4 ] 

[ 0 0 3 5 ] 

* *M ^- > Vtmx \z H L x m * - x $ ti . ;<^t«>cnf)Mtj|)*i^t5 



%x.^*i£o £ tz . i£lcS*t>M T xtff^/j^ v^Jf . ^<?> J: 7 i: -f t>^f?g 

[ 0 0 3 6 ] 

* if ffff -fr £ - ^ k: =k *) . mir -tz z t & o 
[ 0 0 3 7 ] 

[ 0 0 3 8 ] 

3(7) J: 7 ^tlifilf St ITU, Sf('M7 7, ;< -y ? 'J > 7^ 

fl^ft^^t-t t > -J v ~t~ i y r^ZTzit^ r * hn>7w< v 9 ') y r v£ * ffl -t * 
[ 0 0 3 9 ] 

3 i: tc & * o fcU li^W HTf ?>tfflu, i: Jxlfc £ i±iiismit* 9 y ( T i N 
) **J^^$tl-6. 
[ 0 0 4 0 ] 

z <r> j: 7 * * y -?° u - 7- a y r v£ \z ft * & * . iff tc . iff* cr> -i -t y 
^ frM # V - h'7 - 7 >f t > 7' L- - -f- -f > ^%Sfflt5 - i: *»!tf k: *F * Lu. 
[ 0 0 4 1 ] 

icw LT^ia<7) >r ^- h > > h mmt^mt tztb. ^m^mm^^mm^iiz 

[ 0 0 4 2 ] 

— ?J . v r * h n > X ^ -y ^ >; > 7 v£ i: l± , * *r y - ft-frmMQlZ L tz@i. A r 

*) A -t y it L tz A r ~k 9 - r -y h tc [S] it T Tjn iS Mtt $ i± 9 - r H * X ^ >y tc 
J: ») , v tH t T t > fb 3 *i tz 9 - r -y h U=r It . ?-yn-l«^S«'M7X 

p > 7. ^ -y 9 ') y tc l± x ^ 7 > x k r ^ h n > X ^ -y 7 M > x T > 
^ 7 > 7. K r ^ h n > 7, ^ -y y 7 'J > 7*vi ^ **^> ^ . 
[ 0 0 4 3 ] 

*IB^SItt, fflftrjtf LTu^ 0 f LT, mi±mmtHt- 1 5 G P a W_h 0 G 
P aHT^il^ft^T'i>5:i:^iLi\ =t fffiL < It. ^-<^TFI^ - 1 0 GP a 
. $^>lc*F*L<tt-8GPaT?*>S. * * ^<^±FIti. Jc^*TtL<tJ-0. 5GP 
a7*9> ^btffl L<li-1 GP aT**§, 
[ 0 0 4 4 ] 

1 5 G P a & -5 . tWfi!IXa<7>^^ ( T ^ $ ^ 

[ 0 0 4 5 ] 



::t\ *^bht-v^ Rffil&t} t it. I&miztftzftffiifeti (HUr^i*^) co-$lX3b 
•o X s r - J ( ^ 'f * * ) ^i(ft ( iji ft : GPa) ilS Zcofzdb. JEt 

^ i- 0 

[ 0 0 4 6 ] 

* tz . Z co «fc 7 4 * f& Hfl co JBE fti EC *J x s i n 2 4 v£ £ ^ 7 ?J v£ T* I'J ^ 5 ti & & <r> X * 

So xi^ffluts i n 2 ^aii, H H H tt co nm m -n <r> m m^m t l t m < m i*<b n 
tv^„ z^pj^^^a. rxift^isa j ( B^nn^^. i 98 

m^tr^xxmcomAmz^mfeL. mfe-tzfctinfat m & & is ic & t ^ m n m m m m 

%&t?mftT°m * <n 4> nfaizft-f Z>M$tftf%2 9 -ZWlfeLX 2 6 - s i n 2 </. B 0 * fFfiS 
L x * <?> ft S <b * S£ 5 (1&Jg<7>ftffi^<b<7>gEfll) iJT^^i^JBEiHIfC:^*^*)* c i: *» 

[ 0 0 4 7 ] 

«k »> S#ftk:tt. XJjfcilSfc><b<7>X!jft*ift»k:ffi£ft ST'Att $ its M W- T* 0 Jff L X *& 
£X*g#rtt^-<?#rtt L . I£$rtfMftlc*o*^T l*3 SB X^lt^liJ/^^atcfcv^ 

»_h<7>x*iMtt^^]ii *) ummmxAmxm tmn% «>mt . mntt t x w w^ek 
$ -entitle A$tx*i t -sc-t* % ii^ + ^ici^fl-^[Ei$E$ m> tBiz. mnmmt awx 

<7>&-tft@S^ ■£ T 0 If *fc 3 t tc «fc oT. M**ft§l^ff*liJ£^##>£ 

[ 0 0 4 8 ] 

& 4? . 3 «k 7 * iftjg m * ?j isi <jo & # flf * #> & x is m t l t a . xmmcon (m 
mm. m¥ff&. fc^n&w) <^t. ^ > ^ a h u y-mm^t c s r > tfflus:^* 

[ 0 0 4 9 ] 

±IQ^ «k 7 lcJBE«Htx^j% 2 e - s i n 2 <^ *^^«> * fc«> k: l± . 

*fSfC^J<?>^S^^ ^IST'i § o zcofzdb. 2 6-sin 2 4>Mmfr^SmfZtl^^tbZ> 
[ 0 0 5 0 ] 

^mncommco ±.mj±mmtnt . tm&mcom&jjfaiz^mfrft-zii-f % & 7 iz^itt 

Tu5. ccTtl^HA^^ttt, IftJjSl^^ffi^^lftJS^l&ffl (MiftfliliSW±^>fi^ 

is i: tzdh^ com.^mcom.^^umcoM) iz^n^i^mx^^x . &m<r>mm\ztt lx 
mmtKzjjfax&z* m 1 nmms <v^frco%K±wimmx3bz>m 2*m^x * *> mt¥® 
izmm-ttLit. wimcom&jjfatit. mmcomm 4 ^bSs^EE 6 iz^^ 7 ^eh 7 

$ tl^^fpJT'^^o ftiJx ^ep7l±. *Jjg{<^^ffi4 *^1ftffil<^JSffi 6 lcl^^7 ^ 

F5]T'^^tlTv^^\ *!K<^ ^ffl IC W L T S It t ^ -5 7j f«I T* £ PK *) C<7)±T^f^^Fl^ 

& i± < . w.mco fem 6 ^ h ®tmco mm 4 ic ft 7 x & ^ x ^ =t „ 

[ 0 0 5 1 ] 



m <?> us t m ft <T) -n ft \z ^ ft-t £ 3 t ^ m -s. t <?> & . 

[ 0 0 5 2 ] 

Bi<?)jKffli:<7>ratc^a-t-s*ra^* -?be*hpe^ ^ii^^j tc -m^ l . * <r> * m&\z & u x « 

[ 0 0 5 3 ] 

50 03 a. SI^H^^^^U, « Jg 3t ffl EE HI til till t L . ff^l^tl^^li 
[ 0 0 5 4 ] 

*i\ 0 2 ic^ l /c j: i \z, ±.m<7>*m& 5 t a. ±fe&n<7>ftffi 4 t _hiefe^<7>i&ffl 

6 i: <?> W k: ■& H -* 5 <fc <?> T *> -5 fc* ^ _h!Bi*^<^ Hffi 4 fc» "b <?> fi ft 7j ft <7> EE Bt ~e ^ ■£ a . <& 
f L^tlwJI^ ( i$J!<7) 4 frh ®tm<7> !& ffl 6 * X <?> S ft ft <?> EElQI) <^ 1 / 2 t c ft 
S'&^ttftv*. iffi^r, 3<7)=k7ft*f31;&5a. ^H^J^ffi 6 J; 0 afcfcH<7>ftffi 4 cjfiui: 

[ 0 0 5 5 ] 

ftffi 4 fc>«b±iBl!fcJB&<?>I&ffi 6 $L-?<r>m&J5fa<r>$£M) <r> 0 . 1 %Iii_h 5 0 % & T <o g§ Bi £ 
tLTfilt^Zt^lfSK^ £9£fi;L<a^^TPff^0. 3%. £ <b ic §f £ L < a 
0 . 5 % s * <?> _h Pi!^: 4 0 % . $ h \z ^ £ L < tt 3 5 % t i" £ 3 fc*£f ilT 3b 3 . 0 . 1 
%*ii5a a. ir^^^^v^Bf^^^J^^iiSSftS^fliJlcfflv^-Jt^. EE «& J£ ft tf> ft 
Jfib^^i: ft 9 X*<^«ll#JIPU»Jl<bftft < 5 0%t@£^i: 

. »JKrtgPk:iJV^TJEE«lf&^*iBi:iSLfc«r*3t»»<B;TL . v t° > r \ z jtf -f Z> ffl <?> ft ± 

m 2 ft ft < ft s i# ifc s o 

[ 0 0 5 6 ] 

ftfc. 3<7) ± 7 ft + ^^lcfcv^T. ±IBJBEiSSJt^a±ieiftJg<7>^fflk:iJlt SJEE«IJt^<^ 
2 0~9 0%^I^tLTu§:J:i) s lfSLv\ X *) Of & L < It . * co _h PI 8 5 % . $ 
b Ic iff S L < li 8 0 % ^ * <t> T Pf! fc* 3 0 % . 2 <b ic #F U L < a 4 0 % T' *> £ . 
[ 0 0 5 7 ] 

3<7>f£)b*2 0 %*§f i: ft^Jf^-. +^ft?g'l4^f#^ tlft 0 . U fz 9 0 % 

tir^nSiR (ff^^^fn) ^^fr^i: ft 9 fli ^ >v t° > ^<?> JflliOM* **M ft ft < 
ft £ it ^ S o 
[ 0 0 5 8 ] 

-7?\ _hIfi<?>ffi/jN^ t . &Hfak:a±ifi<?>tt'Ni;& (EI 3 icfev^Tlitl^iffiib^^ 

51 ^1 fc*JK 0 . 1 m m i: ft § tfe^ ) lz is T 11^ 2 ft S ^ ^ *> ») . IftJjgl tf> ^ ffl lc 4? T S 
^ h ft ^ JBE«U^^j (HI 3 tfcv^TliS- 5 GP a ^fft%*-T S JBEiSIJJE^) mm^fem 
6 lc [p] ^ o TiiM^JlcM^ LTUS, 3 <50ffi/Jx^lC feUTf ^iH^^HnU ft^fL-t -5 3 

h^^tt^T'fc-S, U'Jr<ni&-&\>li*$E{t~t& t a. 0 3 tc ^ L ^ «k 7 tc 3 

<|n^*«£ t LTJBE«IFE^**1ftJK<^jeffi<?>^|Slk: l«l ^ -oT-S^ffthft^3 ^$LTu§ 

o l^^oT, 3^ffi/jN^ta. sc^^MScfflST?*>*«/|N^fc [Bj^s^a^ft «k ») eh 

[ 0 0 5 9 ] 
[ 0 0 6 0 ] 

ftfc. 03 icfeuTli, ift^^o^ffl (i"ft ^ *>ift^^^ffl^^<J0Kil* s 0 m m^tt^) 

m ffl ^ «b <7) EE it fc* 0 m m 00 it ^ * tc v ^ X S ^ <7> JBE ftg UE 7^ * * ~f % if ^ ^ tc PI ^ -f . 



±iejEE*sj^^j a . ±.m&m<n$kmizts\*-z&±<7)R.Mmt}'&i}'t z t t 1 ic. 

ti *>* # * *l -5 o 

[ 0 0 6 1 ] 

T-^iM^f&Bl*IT**t^2 ti* . iff »c«*ifc«mfc'fr-*<S z t t Kzrzdbiff* Lu 

o 

[ 0 0 6 2 ] 

Lfc «k 7 icTlc fl <?> Jig TiS^-** it < . _htc fl^^.l^M^t^il^tfl 

[ 0 0 6 3 ] 

Zciklz- co ii-f Z>M&tzl-tT°l$% < . mW®lz-fet 3 ft* M&*> ft* 

o 

[ 0 0 6 4 ] 

z <?> «k 7 tc^^HHlcfc v^x li. * <?> 3$ J£ # *R **_hieiftfli^> Affile is\,*x&±<7)RMl&tl 

**-t* 1 1 % \z. ±.m^m^mm^h. xm^m^mmt tm&mcof&mtcomiztew. 

[ 0 0 6 5 ] 

t^m^L^ & z t iz f&Jti l rz t \^ i mtb-z mfirz®]^*^^- *b to-? & & * 

[ 0 0 6 6 ] 

ra^ o £ rzii&m$}\z-m\zU'Mn^mm-? z z t-zmm t-tzm* 

<r>mm&mv}Mxm a#fp>csu ) izis^xit^-t z t *ute8Utf>a& 

[ 0 0 6 7 ] 

< * <^ftH> 

*^^^>^ffl»SH3Ifi!lXMlc fcv^T li » m 5 tc^-t J: 7 iz ±. ICS ft 2 t Xafilftfli 3 t <?> 
WfctfS^ + WJB 8 %Mf&-fZ> z t * . 3 J: 7 * ^ ^JS 8 it . ai^W^ft'tt^^] 

x^^/i^. tmmt commute ±2 vtz *> ~tzn&-&i?-rz . ijb* 

i: + n IB 8 i: -5 ffl t & -5 . 

[ 0 0 6 8 ] 

Ctf>J:7& + raJgli. fckittT i TiCN. TiSiN. TiAIN, AlCr 
N. A 1 V N x TiAlCrN. TiAlSiN. TiAlSiCrN. AlCrVNl 
iz =k <0 Wir&-f Z> Z t £ & o ftfc. Ztl^^ffl^^. _L I£ 1$ H ffi i: L T 

0!l ^ L — JB:^ #11 it 7 t t i- & „ 



[ 0 0 6 9 ] 

wr, ^mm-zmi-r-z^mn-z: «* *> ^mizmm-t^ ft*, ^a^u^ji'bicffissnst 

J: -d T $33 L tz . * fcJBE«lltx^4J «k V/?* ( * tt Sii ffl ft- <b BBflt ) tt. il^) s i 
n 2 ^ \Z J: »J PJJ ^Lfco 
[ 0 0 7 0 ] 

s i n 2 4> v£ lc =k & PJ ^ tc 4? u T . f ffl L/;Xiwx^;^-ii 1 OkeVT'Jb*), 0 
iff tr- ? liT i o. 5 A 1 0 . 5N (HtfefJ 1 ~6 ) fciVA 1 0 . ?C r 0 . 3N (HSfeflJ 7-10 
) <7> ( 2 0 0 ) BkLfc. fLT, HI m L [Hi Jff tf - ? H * # ^ ^ W & <^> 7 >f -v -T- -f > 
r IC J; *) ftfe L . 2 0-s i n 2 ^ i0^HS§ 36, t> 7$): LTIi + ; 7 
Jgff- (MTS?il+ ; A > ^> 57 _) ^m^X^dbrzi$.-kUm L . #t V >itlc«T i N 
( 0 . 1 9 ) <0 fft £ ffl T Jt* ft ft t L . 
[ 0 0 7 1 ] 

4 . WTT*atI^^v-KT-? 4 -fry ■ -f 1 - t -r > rviic HMLTi^fc 1 , 

00 7 > X K U It T > • ^ 7 > 7. H X >y 9 'J^rftCioTtlfiltSCfcttBr it£ 

* fc. WTTttlf^^lftlKfflJ^^t^^^^LTV^S ft». cni-^^ffl^iOt^ 
T 4j [5] +| <7> $]IH ^ # § C 
[ 0 0 7 2 ] 
< USteffll 1 — 6 > 

t — ^ 3- > 7' u — -T- -f > r W. R ic L tz . 
[ 0 0 7 3 ] 
[ft 1 ] 















*«<D*m (J is) 


P20 


P20 


K20 




CNMG1 20408 


CNMG1 20408 


SDKN42M 




SCM435 


SCM435 (4 31) 


S50C 


1JUNi'Jj$J£ (ffl/min) 


350 


320 


180 | 


jH y (mm/rev) 


0.3 


0. 3 




«jy&#- (mm) 


2.0 


1. 5 


2.0 




mm 


fern 





[ 0 0 7 4 ] 

$ tifc e - 7 - \z J: 9 _hie*tt<7>SS £ 4 5 0 'Clcflnift L . ^ ^ > ^* - ft <7> J± ft* 1 . 0 
XI 0 -4 P a fc^^JT-IS^IStft^ot. 
[ 0 0 7 5 ] 

iffi'M xti^tff^t ^ ic ±i-f ^ft*^ - 1 5 0 ovt l, sit^is^)^ - 

[ 0 0 7 6 ] 



s jxfctf^ t Ltii^x^iiA^ . stt (mm) urn 4 5 0 °c . jxj£#^j± 4 

. OPaH, 4 T xtff^WT^i 2 60 J; ~7 ic^ft2 * -5 C £ IZ J: 9 . ^ V - K 

mtllc 1 0 0 A<r>T- ?«ift*##&L. T- ? 36 IE JS fc> <b & « 4 €Kt 

[ 0 0 7 7 ] 
[f*2] 



1 No. 






O <J V 


— D U V I O vj V 




— 7 ^ V 

' v V 


4 0£>~ 6 0» 




MPt~4 Oft 
- 1 0 0 V 


4 0»~ 6 0^ 
- 1 0 0 V 15 0V 




M$h~5 Oft 
-7 5 V 


5 Oft~ 6 Oft 
— 7 5 V 15 0V 




m%i~5 8 ft 
- 7 5 V 


5 Sft~ 6 0# 
_ 7 5 v 15 0V 




Mtt~5 9ft 
— 7 5 V 


5 9ft~6 Oft 
— 7 5 V~ — 15 0V j 



[ 0 0 7 8 ] 

_hie<7>fHc:fe>v^Tiet£2 ftTv^SBfWli, 9 - r -y h \z =k 9 ffefM 4 * > <o 

-%.X-$>r>fzZ U^LTi^. 3 (?) ^ » Jjg{ ic 4? ttSJBESIItxTJt—^ 3 £ 

\ztzz>o — 77. r-5ov~-i sovj t \^ 7 =k 7 \z mm % o t $ tix v> * m a 

It, * co & ft Bf m t 4? v> X Sflx T X mjBE ^ - 5 0 V «b & * lc - 1 5 0 V IT'-SI 
[ 0 0 7 9 ] 

[ 0 0 8 0 ] 



[it 3] 



N o . 










-5.0G P a 


43.3% (1.3/im) 


-1. 8G P a 




—5. 1 G P a 


43.3% (1.3jum) 


—3. OG P a 


mm 3 


-5.0G P a 


43.3% (1.3^m) 


— 4. OGPa 




—4. 9G P a 


16.7% (0.5jum) 


— 3. OGPa 




— 5.2GPa 


3. 3% (0. 1 ft m) 


-3. 2G P a 




-5. OGPa 


1.0% (0.03^m) 


-2. 9G P a 



[ 0 0 8 1 ] 

ftfc. _hie^lc fcv^T^ffi^)j±^l^^<7)lilcieK $ *lTv> £$CfItt. it JS<7) Affile feu 

m <r> * ^ l«J <t> Si SI i: LTlftJK^^ffl^^^W^ST^fElflt^^LTv^S ( T%J ^^<7) 
R fftlilfc A k: *t S «b * r A mJ i^^StT-^LTv^) . * . « 

'h^<7>«k:IBfS3 ftTv**8cfftii. <?■ felt & JBE «S J£ * ^ L T 4? *J . c<t>J±M 

li « <r> f& M * ? — S <?> fl t ft -5 o 
[ 0 0 8 2 ] 

C <7) J: 7 ic L T , Hifefll 1 -~ 6 <?)*%ifl^^lii»«iJIfi!IISii, IWh, i£Stt±ic7f2 
iifclftjjgl t fcffi*.. SMS. M*+t±<^>fi^li i: ft § t 9 . ^oJEE*SfJC^% 

. M^Jt^^ii. _hiem^^^fflicfev^T^^<^jE*iiit^^*i--5 1 1 tic. ±.m&m<r> 
£-z°j±mfctii)*-fe<oi$.t ft§ t<7>T*s. 

[ 0 0 8 3 ] 

ft is » ifc«*> 46 . a-^M 9 — V \z & *) &m 4 * ^ <n&%L'%m i &LX h § 0 frlB 

i: lajtik: LT^ffi*«t7Ifi!IXS*f^W Lfc (ifc«0Jl) . 
[ 0 0 8 4 ] 

JH<7> f&m h W&. <?> lz ^ it T — ft ic it fin & *> o . 

[ 0 0 8 5 ] 

< mt&m 7 - i o > 

*-f. ^fflSS^IJIM^SW i: L T t J . mUM I -~ 6 \zis\^xm^tz>b<7> kmc i><7> 
[ 0 0 8 6 ] 

feni^T. > 7°ic «k o M^g<?> * > ft^MJEEi- s fc h t \z . M^gi^tc^g 

$ tifc t - ? - tc j: 9 ±ieaw<?>ss^ 4 5 o °c izflam l . * * > rt^ff^** 1 . o 

XI 0 -4 P a fcftSUTJK^Itfcffftofc. 
[ 0 0 8 7 ] 

-i t z.MM<7>&K.-&%( % \z _hi-f ft 1 5 0 0 V fc L . Slt^Iffi^) ^ 'J — — > 

1 5 9tWix ft o fc. ^-<^^. ?4^>^XtiMU; 0 
[ 0 0 8 8 ] 

iXv^T?. xieawxtc [tiijii- § jc 7 icff^^ ns*jg t lt a 1 0 . ?c r 0 . 3 n ^3 m 

m^J¥^T-^^ $ ti § «fc 7 k: x ^ W M IE iJS T- -5 ^-^fty 9 — Y *j V&*lv h-f^tt^lz 



. jxffcjf^tLTmm*mA2-£%frh. mn (mm) urn. 4 5 0 °c. mit^^H 4 . 0 

PaU, SAX'* 7- xf)±$WT^i4 <o £ -7 lc^fL2 i± £ c t \z J: . # V — K tS 

[ 0 0 8 9 ] 
[H4] 



N 0. 




Sftftftll 7 


-5 0 V 


5 8#~ 60# 
- 5 0 V 2 0 0V 


£»]8 


Bm&~5 8# 
-50V 


5 8#~ 6 0^ 
- 5 0 V — - 17 5V 




I^SS~5 8# 
- 5 0 V 


5 8^ s ~6 0# 
— 5 0 V 10 0V 


mmm 1 0 


— 5 0 V 


5 8»-60^ 
- 5 0 V 7 5V 



[ 0 0 9 0 ] 

_hie<7>^Hc:fe>^Tiet£2 tiTv^Hffmi. m2&>Matmn. ^ii^-y^ f 

v^WJEEtfOgcteS, x ft 2 tfoii^- i: IHJfiL _hie<^ Bf \z *t jft-* 3 >M t X1EJEE ^ 

[ 0 0 9 1 ] 
[ft 5] 



N 0 . 










-8. 2G P a 


3. 3% (0. 1 u m) 


-1.8G P a 




-6. OG P a 


3. 3% (0. 1 U m) 


— 2. OG P a 




—4. 1 G P a 


3. 3% (0. 1 /J m) 


— 2. 1 G P a 


mmm 1 0 


-3. 3G P a 


3.3% (0. 1jUm) 


-2. 2G P a 



[ 0 0 9 2 ] 

lc i«coftffilc fcv^T^ $ ti § S^c<?)JBE*ilf5^^^ L T 5 „ £ . 4> IB tf> She f B « 3 
xco^Wk^ l x v^s ( r% J ft^<^$utii*«<^J?^ictti-£ t <^T3o 9 . I~ m m J 

[ 0 0 9 3 ] 

c ^ i 7 ic l t , usiEflj 7 ~ 1 0 (7)^mncommw.mmmxmit. mwt, mmn±-iz 

Lxfe 1 ), mmmmtiiz. ±.m^m^m^^\^\z^m^-^-^^-t ^> & 1 izmitLx& 
*) . mkmfrftiz. ±.mwm<vmm\z &^x m.±<o !±Mmti*i3 -t & t t$j iz. ±.mmm 
<r>mmfr<b. ± te & $1 <?> ft m t ±. te m m ^ j& m t ^ m \z & w. -t % * m & * x m jee «g i£ ^ * * 



[ 0 0 9 4 ] 

^ttTSf ^* >f T xmj±£- 2 0 V — - 2 0 0 V 1C XK 

[ 0 0 9 5 ] 

JH<7>Jftffi^<bitJS<7)ftffik: fcMtT — ftlcifflnf § ^ toT°3h i tz» 
[ 0 0 9 6 ] 

trnx-ftm Lfzmmm i ~ i o *? * vitts^w i - 2 ^>mmnmmmxm<^^tL^tLiz^ 

v^T. mTlc^-t^frlc J: Slit (*>§'I4^^ >i i> a > ) <7>3i*^3]fi!Jt*S*4j «k vfif^fi!! 
[ 0 0 9 7 ] 

ftfc. tflHII&tftt* Xte<7>ft 1 ic^ Lfcai 9 
[ 0 0 9 8 ] 

^Hisa^fiiixs^iitieEttit^fpfiBiJK* t l t _h is t* in ^ l fc^fiij^m^rie^ 6 *> * 

£laj c < ft 6 is «k <^ft 7 ic^-to |~>tvR£> 9 J i: li1ftli!It*<?> ft X i-fffi *>*}fciR* 

#t^:^^L, ra®J ^ &MJtt<^ftXtfffifc*^3R£*$-f a® Lt: 
[ 0 0 9 9 ] 

1 ~ 1 0 <7>*fEBflicf£§ftffiMMtf]gijiMti. it«nw i ~ 2 ^mm&mvnmxmiz 

ifcL. 5 <bk:ffigfltefc*|SjX-*-S i: <bk:ftXWffik:}fciR*»* 3 i: **T-§ . ftffiM«tfl 
iJIMwf^ fc* $ blc^ILTi^c i: % filf& L tz . 
[0100] 

XieTfFtH L fcHStefll 1-1 0 is J; VifciRfll 1 ~ 2 <o ft ffi & g -tfl BU X S <t> * ti^tilc o 
[0101] 

-t & t> % . m m it x xie<?> it 1 tc ^ t £ -? tc s 5 0 c tc 5 0 <n nm r * & 

ttfc7*a -y ^ (1^30 OmmXitiB 1 5 0mm) tSlttt LTfflu, tfllWaf Jg 180m 
/m i n . 1110. 10 mm/^J «b 0 . 0 5 mra/^T'i|#, tfl 9 2 . 0mm. 
WM^kS 0 Ommilcl 1 ) ^Hf 5 3 t t U & 7 7 -f x -tTJ 6(1 ff * o . 
[0102] 

affi»«^fiiJX=R<*>W1£tf>fPfilIi«SS t LTXIfiTfiJ^ L fcM^K ») ^Tie^ 6 J; 
7 ic^t. m±M>0 m.b^B < * ^>Sig'l4* s ff fix v^S z U^LTv^. 
[0103] 

ft 6 a* j: 7 fr^m*bfr% & i \z. mwm 1 ~ 1 o ^^^^t^s^ffiiftsnaifiijxa 



o 

[0104] 



[it 6] 



No. i 




3814 
<DHHiffi 






mmm ^ 




3 0# 


0. 5mm/S 


mmm 2 ; 




33» 


0 . 5 5 mm/?D 


mmm 3 




2 5^ 


0. 5mm/?D 


mmm* 




3 7» 


0 . 5 5 mm/J] 


mmm 5 




5 0# 


0 . 6 5 mm/^J 


mmm 6 




4 2# 


O. 6mm/?] 


ft&m 1 I 




1 0*J> 


0 . 1 mm/23 


[0105] 


N 0. 






<7>§¥iffi 






mmm 7 




2 3» 


0 . 4 5 mm/?] 


mmm a 


3 2» (ftiRfcy) 


2 5» 


0. 5 0 mm/:?] 


mmm 9 




28» 


0 . 5 5 mm/?3 


mmm 1 0 


33» (&;R&y) 


2 6» 


0 . 5 5 mm/^J 


ttmm2 


3# 


1 5fJ? 


0 . 1 mm/ JJ 



[0106] 

40^^^ ftfcHfltetf>0AB4? «k v mmm it to &T°m^-x°ih^ x mm its % \$ 

* % Bfl <r> m W It X IB L tft Bfl ? tt =5: < T Jff ff if :d< <r> IB H lc 

t frMM £ ft Z> o 

[ 0 ffl <?> tie m * m m ] 

[0107] 

[mi] *^BH<^^H^s^f ! jijxm<^ftii§iif® m-z&z . 

[0 3 ] M^ff^J^<^^^-«Jtf r 9 7 

[0 4] *Jjg|^ffi^g^:^JBE«lfE:^*»-^^gE«l«Uf £ ft » IS JBE «i J£ 2j 

<?> $ Jg ft <jo — WM ~k ^ i- r => 7 t- £> * o 
[0 5] +figJi^ff^L/c*%B^^^ffl^M^I ! jiJXM<7)flB§|lfffi0T*>* o 

[ff ^<7>mn] 

[0108] 

i ^B^s^gijxB. 2 mn. 3 4 sm^ns. 5 *m&. 6 



[ii^] mm 
[m 1 ] 



[13 2 ] 




5 

J— 



im 3 ] 



[GPa] 



-6 



-4 



-2 




1 HJ — 2 

0.5 1.0 



[(3 4 ] 



[GPa] 



-6 



-4 



' H7 — 5 

0.5 1.0 

ajBt<z>«aBA^a>is«t[ju m] 



im 5 ] 




mm] 

x. & *b to T- 3h ^ T . tktikBlt. t%&W ±.<r>&9\»m t% Z$j<r>-?3h*) . J± M ^ 1r L 

[SjRa] m 1 



503212652 

200306 11 



000002130 

19 9 00829 

mmmrn 



±mm±mm*$:\i4tfemTU 5 s 3 3 



